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ABSTRACT

A re-survey of the threatened Land Quillwort (Isoetes histrix Bory) at its
northernmost range extent on the Lizard peninsula, Cornwall, indicates a massive
decline (>90%) in total population size since 1982 with the loss of several major
sub-populations. The factors responsible for this are considered and climatic
changes, particularly in the pattern of rainfall, and management practices, such as
the reduction in grazing, are implicated in its decline.

INTRODUCTION

The genus Isoetes is a cosmopolitan one, comprising about 80 species of specialised
heterosporous lycopods growing predominantly as submerged aquatics, although some
species occur only as terrestrials in seasonally inundated habitats. Isoetes histrix Bory
(Land Quillwort) is a small summer-deciduous perennial, growing from a ‘corm’. Its
specific name derives from the rather spinose persistent leaf bases which are typically but
not invariably produced and whose function, whether purely protective, or perhaps to
aid in dispersal, is open to conjecture. It is a plant of open, often trampled, bare shallow
soils, frequently overlying rock, which are wet and preferably flooded in winter, but dry
in summer. Throughout its range it occurs over a wide variety of underlying rock types,
although in its British mainland sites, the most northerly by some 200 km, it is restricted
virtually to serpentine, just one site occurring on schists and another at the
serpentine/schist junction (Byfield & Pearman, 1999). A Mediterranean-Atlantic species,
it is found from Cornwall, Guernsey and Alderney in the British Isles, down through the
Atlantic coasts of France, Spain and Portugal, and along the NW African coast almost to
Tunisia. In the Mediterranean it occurs on many of the islands, e.g. Rumsey et al. (2001),
and is scattered as far east as the west coast of Turkey (Jermy, 1965). There is a map of
its total range in Bolòs & Vigo (1984). 

ISOETES HISTRIX IN THE BRITISH ISLES – A BRIEF HISTORY

The Land Quillwort was first discovered in the British Isles in Guernsey “in damp spots
on Lancresse Common in June 1860” (Wolsey, 1861). Marquand (1901) added Cobo
and Petit Port as localities on the authority of Derrick, while further documenting the
areas on L’Ancresse where the species could be found. McClintock (1975) neatly
summarised the history of the species on Guernsey – “it was collected at Cobo in
1910-13; towards La Rochelle in 1928; and in 1957 was detected on Hommet Paradis and
Hommet Benest, and on Lihou, where at least two patches are known. Albecq was added
in 1969”. He noted that it had not been re-found near Petit Port, at the Guet, nor in its
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most inland station, a marshy field between Vale School and L’Ancresse, where it had
been collected in 1906. Its stronghold was still at L’Ancresse where it was then known
in at least five places from Fort Doyle to the La Varde area. Ryan (1990) knew of nine
populations on the north and west coasts and the immediate offshore islands, with a total
population size in 1988 estimated at 10,670 plants. The greatest part of this was however
to be found in an area of just 17 x 1.5 metres. More recently Ozanne (2005) lists the
plant as occurring in six sites, three of them offshore islets: Lihou, Hommet Paradis and
Hommet Benest. It was not refound at the last by Gibby et al. (1997), who found the
species only on the Fort Hommet headland. The species was discovered by Marquand
(1902) on Alderney. He reported it as “abundant at the top of the cliffs to the east of La
Quoire, over a space of about 100 yards, and on the slopes below”. Bonnard (1996)
records it in two contiguous 1 km squares at the eastern end of the island. The total
population size in 1988 was estimated at 30 or so plants (Ryan, 1990).

It was not discovered in Britain until June 19th 1919 when it was found at
Caerthillian, on the Lizard peninsula (Robinson, 1919). He gathered the plant with the
Lizard speciality clovers Trifolium strictum L. and T. bocconei Savi and noted “I saw
one specimen only, but am convinced it is probably to be found in many similar
situations. The specimen is small and the plant would be very difficult to find unless
especially looked for”. While initially accepted by Druce (1920), who noted
“microscopical examination shows that it is undoubtedly the same as the Guernsey one”,
he obviously later had doubts, stating in the Comital Flora “The Lizard record is an error”
(Druce, 1932). It was not properly confirmed until re-found in 1937 (Melville, 1938).
Melville, like Robinson before him, initially found only one plant while looking for other
rarities but unlike Robinson he had the opportunity to revisit the site the following day
and extend his search. While conceding that recognition was difficult because of the
similarity in form to other taxa with curled grass-like leaves, he reported “once the type
of habitat favoured by the plant and the identity of its usual associates had been
discovered, it was a relatively simple matter to explore the neighbourhood and determine
its distribution”. He went on to establish its range to be “from a little to the south of
Vellan Head southwards along the coast to a point south of the Lion rock above Pentreath
beach, and reaches inland for half to three quarters of a mile”. A month later N.Y.
Sandwith extended the known range a short distance to the north-west of Lizard village
refinding it in Robinson’s locality in the Carthillian [sic] Valley (Melville, 1938). Plants
were collected from Melville’s direction by I. Manton in 1938 and 1939 for cytological
investigation (Manton, 1950) and remained in cultivation at Manchester University into
the 1950s. John Raven found it at Gew Graze and Mullion in 1950, Clive Jermy near
Black Head in 1963, and then we know of a string of records from David Coombe from
the late 1960s. There are very few other known records before the commencement of
the University of Bristol Lizard project (UBLP) in the 1970s, but by the time of Margetts
& David (1981) it was known from 12 stations in SW61 and SW71. It was first detected
in SW72, in a shallow quarry north of Traboe Cross, in 1984 (Murphy et al., 2012).

John Hopkins, who was part of the UBLP team and did his PhD on the Lizard from
1977 onwards, found many more sites, but taking into account that there was no real
knowledge of population numbers, it was decided to survey every known site in April
1982, and the results of this survey were published in Frost et al. (1982), including
1:10,000 maps with each site and its population marked thereon. This detailed report
also gives much background information on the habitats in which the plant occurred and
presented recommendations for its conservation. 
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The UBLP team visited (or noted where they were unable to gain access) 68 ‘sites’,
where a site was defined as a population clearly separated from another, even if only by
a few yards. They estimated a total of nearly 98,000 plants, stressing that even that might
be a conservative estimate.

Like so many plant projects, once a definitive study has been carried out, we all relax,
and assume that all is done and all is well. Certainly there were no systematic surveys
carried out for nearly 30 years, until the current authors commenced their recording in
2010, though there were some notable new sites found by Rosemary FitzGerald in 1999.

CONSERVATION STATUS IN THE BRITISH ISLES

Perring and Farrell (1977) in the first edition of the British Red Data Book regarded the
species as Rare but did not consider it to be at threat, because of its inconspicuous nature
and early season appearance. This view was not shared by Frost et al. (1982) who
identified several potential threats. By the third edition of the Red Data Book the species
was considered to be Near Threatened (Byfield & Pearman, 1999), some sites having
known to have been lost to fire, cultivation and the lack of grazing, although most
recorded sites were still extant and the most recent census counts (i.e. Frost et al. (1982))
indicated a large total population. Cheffings & Farrell (2005) raised its conservation
status to VU D2 on the basis of its very restricted range, with the evidence cited above
of at least limited decline which it was believed was ongoing. Anecdotally changes in
land-use and conservation management on the Lizard peninsula since the last major
survey of its botanical specialities had suggested major declines since the 1980s in a
suite of species of open and disturbed habitats such as the distinctive track-ways upon
which many Quillwort sites had existed. A detailed re-survey was clearly imperative
given the very patchy knowledge of its current distribution and abundance, an impetus
driven in part by the desire to make a more accurate assessment for the forthcoming
England Vascular–Plant Red-list, but also to properly assess the efficacy of recent
changes in conservation management on the Lizard peninsula.

MATERIALS AND METHODS

In the four years commencing 2010 all of the sites identified in the Frost et al., (1982)
report, and all subsequently discovered sites (see above), along with others found during
our survey – a total 85 sites, have been visited during the species peak growing season
(October – May) at least once and in many cases repeatedly. 

In 1982 the UBLP adopted two techniques for counting. In areas that were sufficiently
small a direct count was made; in larger sites the total area in which the plant occurred
was measured and then a 5% sample of the total area was taken using randomly sited
1×1m quadrats. These were counted and then totals for the whole were extrapolated. It
is not known how many populations were assessed by this latter method, although it
certainly applied to the huge population at Predannack (SW6715).

All of our counts are direct, rounded up to the nearest 10. We too had trouble assessing
the Predannack site but felt confident in giving a maximum possible total based on the
direct counts without recourse to extrapolation from a randomised sub-set as used
previously.

RESULTS

Since 2010 we have visited all the UBLP sites, often in each of the four years, together
with the 17 ‘new’ sites found since the 1980s and during our survey, 85 sites in total.
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Our ‘success’ rate has been most disappointing, though each year we imagine that
climatic factors have reduced the likelihood of discovery in that particular year. The
summary of results is given in Table 1, where we have found, since 2010, plants at 37
sites, but only at 20 out of the 68 sites (30%) recorded in the 1982 survey. The numbers
counted, though not fully using their methodology (if only because the numbers this time
are so low), are seemingly less than 3% of those found then. The extent and distribution
of these losses at a 1 km scale is visualised in Figure 1.

Smaller (mostly <100 plant) marginal populations in four 1 km squares (SW6814,
SW6913, SW7116, SW7217) have been lost. However, this has been offset to an extent
by the discovery of one major new site in SW7113, where we have reported up to a
thousand plants, and the species’ continuing presence in the most northerly and isolated
inland site, found originally in 1984, in another hectad at SW7321. We consider these
sites to have previously been overlooked rather than being genuinely new, i.e. formed
post 1982.

What is not particularly apparent even when the distribution is given at 1 km scale
are the major losses of sub-populations within sites witnessed since the 1982 survey
(Figure 2). This is particularly evident around Mullion (SW 6617) where the plant had
been widely scattered, associated chiefly with the network of moderately used tracks
dissecting this area. Since 1982 the plant has apparently been lost from 15 of the 18
documented locations (83%) with a decrease in plant numbers of >97%.

DISCUSSION

Frost et al. (1982) acknowledge that 1982 was a particularly favourable year to yield
data on the maximum size that the Lizard population was likely to reach under the then
present conditions. The major drought of 1976 and the consequent fires had killed much
of the vegetation that might compete with Isoetes, and the report suggested that the
consequent bare ground may well have been colonised by sporelings, which by 1982
might have grown into mature and luxuriant plants and thus were more easily detectable
by eye. In addition the winter of 1981/82 was wet and mild. In the four years of our
survey three of the winters have had cold spells, and that for 2012/2013 was very mild
and wet until a very cold March (apparently the coldest for 100 years) and April with
easterly winds. It is therefore with some caution that we consider the apparent massive
decline in the species abundance.

The results of our re-survey pose many questions, many of which remain unresolved
and will form the basis for ongoing study. 

1. Has the vegetation become higher or denser, and if so, does this have an effect on
sporelings or even mature plants? 
Whilst there has been much clearing of scrub in the last few years, and, by and large,
adequate levels of grazing, we do not really know if there was a period since 1982 of
sustained or substantial under-grazing which might have smothered the plants. Certainly
the single biggest site on the mound at Predannack, where the UBLP counted the
astonishing total of 68,998 plants in 1982, did go through a period of scrub encroachment,
and we have never counted more than a few 100s (possibly +/- 1,000 if we had been
more systematic).

The UBLP report did say that Isoetes grows, inter alia, in shallow soils with a
covering of dwarf herb-rich turf, but is there a point when the turf becomes too high?
Density of cover seems to matter less. The account in the Red Data Book (Byfield &
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1 km sq.
SW

Sites
1982

1982
counts

Sites
2010-13

Counts
2010-13

‘New’
sites

‘New’
sites counts

Total all
sites 2010-13

Total counts
2010-13

6614 4 550 1 300 1 300
6615 1 1650 1 100 1 100
6617 18 9000 3 200 3 200
6713 5 2460 3 250 3 10 6 260
6714 6 650 1 300 4 220 5 520
6715 4 1050 0 0 2 120 2 120
6715 1 69000 1 1000 1 1000
6813 10 6700 3 30 3 50 6 80
6814 2 170 0 0 0 0
6912 8 6500 2 400 2 300 4 700
6913 1 0 0 0 0 0
6919 1 0 0 0 1 10 1 10
7018 1 60 1 30 1 30
7113 0 0 0 0 1 1000 1 1000
7116 1 20 1 20 1 20
7217 1 0 0 0 0 0
7321 0 0 0 0 1 20 1 20
7716 4 80 3 50 3 50
Totals 68 97890 20 2680 17 1730 37 4410

Table 1. Summary of site and population counts of Isoetes histrix at the Lizard within 1 km squares (there were small addition errors in the 1982
totals). The figures in the 2013 columns only relate to the same sites as in the 1982 survey. The population totals for the ‘new’ sites are the highest
counted in any of the years 2010 – 2013. 
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Figure 1. Distribution and abundance of Isoetes histrix on the Lizard peninsular in A:
1982 and B: 2010-2013 mapped at a 1 km scale.

A

B
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Figure 2. Losses: A and Gains: B of Isoetes histrix sites since the Frost et al. 1982 survey,
mapped at a 1 km scale.

A

B



Pearman 1999) stated that it will survive in short turf at up to 80% cover, though they
added that they felt it significant that in the 1982 survey, four out of five extinct
populations were on sites where grazing had ceased. We have not refound any of those.
The Byfield & Pearman account adds that David Coombe, from Cambridge, a long-
standing member of the UBLP team, found that spores have germinated in wetted soil
samples that had been kept dry for 34 years. 

2. Has the climate changed, and if so, has that had any effect?
Recent years have seen very dry springs and wet summers and autumns. We do not know
if this is having an effect on the Mediterranean species, but Ilya McLean from the
University of Exeter has been researching this with his students and wonders if
temperature is not the major driver but rather that changes in moisture availability are.
Interestingly we have had very little success in finding plants before March, other than
one site with consistently early records (Holestrow); whereas in the UBLP report they cite
‘leaves emerging in late September or early October depending on the season and usually
with the first heavy autumnal rains’. It appears that research has shown that the pattern
of dry springs and wet autumns is not giving the species of Mediterranean pools such as
Cicendia filiformis (L.) Delarbre a chance to adapt. Species such as Minuartia verna (L.)
Hiern. (at its southern limit) and Isoetes were ‘losers’ and others such as Trifolium

scabrum L. and Scilla autumnalis L. were adapting better. Certainly our experience is that
the vegetation has become very lush by autumn, which would militate against bare
ground for seeding or sporeling establishment. Andy Byfield (pers. comm.) wonders if
it could be that Isoetes is actually short lived – more annual than perennial – and that
spore production is curtailed by dry springs.

3. On the other hand there must have been dry springs before, though possibly not such
a sequence?
We wonder then if the loss of the population of Isoetes on the Kynance slope (SW6813,
where the UBLP found 5408 in 1982 and where we cannot find a single plant, despite
looking a dozen times at all times in the winter and spring) has become more droughted
since 1982, is thus a natural decline, whereas the species is doing well in places with a
more reliable supply of moisture (such as the Holestrow area). However the slopes must
have been very droughted after 1975 and 1976, but perhaps this created a suitably open
area for the spores to colonise (perhaps producing a temporary population explosion)
dying away again once wetter seasons returned, with the closing of the grassy canopy?

We should, perhaps, categorise each site by aspect and slope, as well as by habitat
(predominately around rock outcrops, but also on paths and in coastal erosion pans), in
order to see if that gives any clue to survival.

4. Has increased visitor pressure affected the populations?
The 1982 survey does suggest that light tourist trampling is favourable to the plant,
particularly as the bulk of this occurs in the dormant season – June to September. We
think that there are more tourists, and we also think that the visiting season is longer.
The major site for path populations was at Mullion, where we have seen only small to
medium numbers in two places, with smaller numbers along Pengersick (SW6714) and
the Rills (SW6713), which we have largely re-found. But the decline in the numbers at
these path sites is no greater than elsewhere.

Away from the paths we cannot see that increased visitor pressure has had the slightest
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effect – indeed surely adjacent bits that were formerly rather rank become better suited
for Isoetes because of extra trampling?

5. Have sites for other plants been lost in the same period?
Over the last five years we have only looked in detail at the rare plants, and amongst
those, we have concentrated almost entirely on the annuals. The number of extant sites
for the two rare Juncus species– J. capitatus Weigel and J. pygmaeus Rich. ex Thuill. and
the numbers in the remaining sites, seem to have dwindled alarmingly, and similar results
have been found for two of the rare clovers – Trifolium bocconei and T. strictum (the
third, T. incarnatum L. subsp. molinerii (Balb. ex Hornem.) Ces. seems fine, though
never in the numbers counted by the UBLP in 1977 (Frost et al. 1982). Similarly there
have been reductions in a suite of bryophytes associated with the Isoetes, such as the
small winter-annual thallose hepatics of the genus Riccia, e.g. R. bifurca Hoffm. and
R. nigrella D.C. and the leafy hepatic Gongylanthus ericetorum (Raddi) Nees (all
completely or largely restricted to the Lizard peninsular in the British Isles) (Holyoak,
2010). It must be born in mind that these results are based on only five year’s surveys,
though we have looked at every site every year. To us, at least, each season has seemed
to have had something wrong with it, and certainly the lush summer growth, as mentioned
above, has meant less bare ground for seedling germination.

6. Is there any evidence of decline in other parts of its range?
A detailed re-survey of the Channel Islands populations is also wanting, but Gibby et al.
(1997) and more recent researches by Fred Rumsey (pers. comm.) strongly suggest a
similar decline in both sites and population size in Guernsey and the only available counts
in Alderney (Ryan, 1990) would suggest a decline from “abundant” in 1902 to c. 30
plants in 1988. Further south in mainland Europe we have only looked at Flora Iberica,
where there is no comment, and the Flora of Finistère (Quéré et al., 2008). In the latter
they say that the species was looked for in all its historical stations (along with
Ophioglossum lusitanicum L., a regular associate there): the map shows only one 10 km
square that has not been updated. They do not mention losses, but the maps are only at
10 km² scale. 

We are planning a meeting in April 2014 to look again at every site, past and present,
and aiming to use the same methodology as the 1982 survey. We still know so little about
its reproduction and individual plant longevities, its dormancy potential and other
ecological traits that, coupled with its apparent dramatic decline, we feel that ongoing
monitoring is essential.
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